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METHOD FOR THE TREATMENT OF GLAUCOMA 



The present invention is directed to a method for the 
treatment of glaucoma. Another aspect of this invention is 
directed to new ophthalmic preparations which are useful in 
5 the treatment of glaucoma. 

Glaucoma is a disorder in which elevated intraocular 
pressure damages the optic nerve thereby producing 
blindness. The are two major types of glaucoma , chronic 
10 open-angle and acute narrow-angle. 

Intraocular pressure is controlled by the dynamics of 
aqueous humor. The aqueous humor is derived from blood by a 
process of secretion and ultrafiltration in the ciliary 
, 15 body. Aqueous humor then passes from the posterior chamber 
of the eye/ through the pupil to fill the anterior chamber, 
which is the space between the back of the cornea and the 
plane of the iris and pupil. The aqueous humor is 
reabsorbed through the trabecular meshwork, located in the 
20 angle between the cornea and the iris. The aqueous humor 
then enters the canal of Schlemm so that it may be drained 
away from the eye. 

In chronic open-angle glaucoma, the most common type, a 
25 defect in aqueous humor reabsorptioh exists at the level of 
the trabecular meshwork. Intraocular pressure rises above 
its normal maximum of 21 mm HG due to the presence of excess 
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aqueous humor. In acute narrow-angle glaucoma, dilation of 
the iris leads to the physical blockade of the entrance to 
the canal of Schlemm and a resulting excess of aqueous 
humor. 

5 

In accordance with the present invention, it has been 
discovered that these types of glaucoma ca« be treated by 
the administration of an effective amount one of the 
following compounds: 

10 



20 



30 




in which Ri and R 2 each independently are represented by 
hydrogen, C1-4 alkyl, C1-4 alkoxy, halogen, nitro, 
hydroxy, SO3H, S0 2 NH 2 , or Ri and R2 together may form a 
fused phenyl ring at the 1,2 or 3,4 positions, with the 
proviso that when Ri and R 2 are identical, they 
represent hydrogen, C1-4 alkyl, C1-4 alkoxy, hydroxy, or 
25 halogen; A and B independently represent oxo, thio, or 

an imino group having the formula -N(R 6 )-r wherein the 
group R6 is represented by hydrogen or C1-4 alkyl; R3 is 
hydrogen, C1-4 alkyl, or hydroxyethyl; n is represented 
by an integer from 2-5; and R4 and Rs are each 
represented by methyl or together form a cyclopentane or 
cyclohexane ring; the enantiomers thereof, and the 
pharmaceutically acceptable acid addition salts thereof. 



35 
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As used in this application: 



a) The term "Ci-4 alkyl" refers to a straight 
chain or branched alkyl group containing up to 4 carbon 

5 atoms. Representative examples of suitable alkyl 

groups include , methyl, ethyl f propyl, isopropyl, n- 
butyl, t-butyl; 

b) The term "halogen" refers to a fluorine, 
10 bromine, chlorine or iodine atom; 

c) The term "C1-4" alkoxy refers to a straight 
chain or branched alkoxy group containing up to 4 
carbon atoms. Representative examples of suitable 

15 alkoxy groups include methoxy, ethoxy, propoxy, 

i sopropoxy , butoxy ; 

d) The term "patient" as used herein is taken to 
mean warm-blooded animals, such as mammals, for 

20 example, dogs, rats, mice, cats, guinea pigs, horses, 

cattle, sheep and primates, including humans, and; 

e) The term "glaucoma" should be construed as 
referring to either chronic open angle glaucoma or 

25 acute narrow angle glaucoma. 



The expression "pharmaceutically acceptable acid addi- 
tion salts" is intended to apply to any non-toxic organic or 
inorganic acid addition salt of the base compounds repre- 
30 sented by Formula I. Illustrative inorganic acids which 
form suitable salts include hydrochloric, hydrobromic, 
* sulfuric and phosphoric acid and acid metal salts such as 

sodium monohydrogen orthophosphate and potassium hydrogen 
sulfate* Illustrative organic acids which form suitable 
35 salts include the mono-, di- and tri-carboxylic acids. 
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Illustrative of such acids are, for example, acetic, 
glycolic, lactic, pyruvic, malonic, succinic, glutaric, 
fumaric, malic, tartaric, citric, ascorbic, maleic, 
hydroxymaleic, benzoic, hydroxybenzoic, phenylacetic, 
5 cinnamic, salicyclic, 2-phenoxybenzoic and sulfonic acids 
such as methane sulfonic acid and 2-hydroxyethane sulfonic 
acid. 

Some of the compounds represented by Formula I exist as 
10 enantiomers. Any reference in this application to the 
compounds of Formula I, is meant to encompass a specific 
enantiomer or a racemic mixture. 

Preferred compounds are those in which A and B are oxo, 
15 Rir R2* and R3 are hydrogen, n is either 2 or 4 and R4 and R5 
together form a cyclopentane ring. These compounds are 
8- [ 2- [ [ ( 2 , 3-dihydro-l , 4-benzodioxin-2-yl ) methyl ] amino ] - 
ethyl]-8-azaspiro[4,5]decane-7,9-dione and 8-[2-[[(2,3- 
dihydro-1 r 4-benzodioxin-2-yl ) methyl ] amino ] butyl ] -8-azaspi r o- 
20 [4,5] decane-7 , 9-dione . 

The compounds of Formula I as well as their methods of 
preparation are known in the art. For example, see United 
States Patent No. 4,612,312, which is hereby incorporated 
25 by reference. The compounds are also known in the art as. 
serotonin 5HT1a. antagonists. 

It has been discovered that the compounds of Formula I 
decrease intraocular pressures and are therefore useful in 

30 the treatment of glaucoma. The exact mechanism by which 
these compounds decrease intraocular pressure is not fully 
understood. However it has been learned that these 
compounds produce constriction of the sphincter muscle of 
the iris. Constriction of this muscle produces miosis (ie. 

35 constriction of the pupil). Several other drugs which are 
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known to be useful in the treatment of glaucoma also 
produce this effect upon the sphincter muscle of the iris. 
These drugs include pilocarpine , physostigmine, and 
echothiphate. 

5 

In <ag|ute narrow angle glaucoma, the 4ris physically 
blocks the entrance to the Canal of Schlemm. Contraction 
-of the sphincter muscle of the iris ends this physical 
blockade and allows the outflow of aqueous humor from the 

10 eye. In chronic open angle glaucoma, there is no direct 

blockade of the Canal of Schlemm/ rather there is a defect 
in the manner in which the trabeculae meshwork reabsorbs 
the aqueous humor. Contraction of the sphincter muscle of 
the iris improves the reabsorption of aqueous humor through 

15 the trabeculae meshwork into the Canal of Schlemm. 

If desired, the compounds of Formula I can be 

Administer ed- sy&feemical-ly -in-order- to -lower - intraocular 

pressures. They can be administered either orally or 

20 parenterally . The quantity of compound required to produce 
this anti-glaucoma effect will vary widely depending upon 
the particular compound utilized, the patient, the route of 
administration, the severity of the patient's glaucoma, the 
presence of other underlying disease states in the patient, 

25 and other medications which are being administered 

concurrently to the patient. Generally though, if the 
compounds are being administered systemically , than a 
patients 1 glaucoma will respond to a dosage range of from 
about 0.1 mg/kg/ day to about 100 mg/kg/day. This dosage 

30 will typically be administered from 1 to 4 times daily. 

The compounds of Formula I can be compounded into a 
variety of systemic dosage forms, such as for example, 
tablets, capsules, solutions, elixirs, sterile solutions 
35 for injection and sustained release preparations. Methods 
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for producing these dosage forms are well known in the art 
and are disclosed in United States Patent No. 4, 612 , 312. 

The compounds can also be administered topically via 
5 ophthalmic dosage forms such as, for example, ophthalmic 
drops, ophthalmic ointments, and ophthalmic disks. The 
ophthalmic drops of the present invention should contain 
from 0.1-10% w/w of one of the compounds of Formula I. 
Typically, it will be dissolved in a buffered, isotonic 

10 solution containing antimicrobial preservative agents. The 
ophthalmic ointments will also generally contain from 0.1- 
10% w/w of one of the compounds of Formula I admixed with a 
suitable base, such as white petrolatum and mineral oil, 
along with antimicrobial preservatives. The ophthalmic 

15 disks will typically be constructed so as to contain a core 
of active ingredient surrounded by a polymer matrix such 
as, for example, a hydrophobic ethylene/vinyl acetate 
copolymer. Specific methods of compounding these dosage 
forms, as well as appropriate ophthalmic pharmaceutical 

20 carriers are known in the art. REMINGTON PHARMACEUTICALS 
SCIENCES, 16th Ed. Mack Publishing Co. (1980). 

Typically, the ophthalmic drops or ophthalmic ointments 
will be administered from 1 to 4 times daily. The 
25 ophthalmic disks will be administered weekly. 



30 



35 



WO 92/20338 PCT/US92/02994 

-7- 



WHAT IS CLAIMED IS: 

1. Use of a compound of the formula: 




in which Ri and R2 each independently are represented by 
hydrogen, C1-4 alkyl, C1-4 alkoxy, halogen, nitro, hydroxy, 
SO3H, SO2NH2, or Ri and R 2 together may form a fused phenyl 
ring at the 1,2 or 3,4 positions, with the proviso that when 
Ri and R2 are identical, they represent hydrogen, C1-4 alkyl, 
C1-4 alkoxy, hydroxy, or halogen; A and B independently 
represent oxo, thio, or an imino group having the formula 
-N(R 6 )-, wherein the group R6 is represented by hydrogen or 
C1-4 alkyl; R3 is hydrogen, C1-4 alkyl, or hydroxyethyl ; n is 
represented by an integer from 2-5; and R 4 and R5 are each 
represented by methyl or together form a cyclopentane or 
cyclohexane ring; the enantiomers thereof, and the 
pharmaceutical^ acceptable acid addition salts thereof, in 
the preparation of a medicament for the treatment of 
glaucoma. 

2. Use according to claim 1 wherein said compound is 8- [2- 
[ t ( 2 , 3-dihydro-l , 4-benzodioxin-2-yl ) methyl ] amino ] -ethyl ] -8- 
azaspiro [4,5] decane-7 , 9-dione . 
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3. Use according to claim 1 wherein said compound is 8-[2- 

[ [ (2 r 3-dihydro-l,4-benzodioxin-2-yl) methyl] amino] butyl/^]-8- 
azaspiro[4, 5 ]decane-7, 9-dione. ^ 

4. A pharmaceutical composition suitable for ophthalmic 
administration comprising an effective amount of a compound 
of claim 1 in admixture with a suitable ophthalmic carrier. 

5. A pharmaceutical composition according to claim 3 
wherein said compound is 8-[2-[ [ (2,3-dihydro-l,4- 
benzodioxin-2-yl ) methyl ] amino ] ethyl ] -8-azaspi r o [4,5] decane- 
1 , 9-dione. 

6. A pharmaceutical composition according to claim 3 wherein 
said compound is 8-[2-[ [ ( 2,3-dihydro-l,4-benzodioxin-2- 
yl )methyl ] amino ] butyl ] -8-azaspi ro [ 4,5] decane-7 , 9-dione . 

n 

7. A pharmaceutical composition according to claim 4 
wherein said composition is opthalmic drops. 

8. A pharmaceutical composition according to claim 4 
wherein said composition is an opthalmic ointment. 
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